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DETAILED OFFICE ACTION 

1 . Applicant's election of claims 13-19 and 26-48 for prosecution without traverse in the 
commimication with the Office on 1 1/6^^ /2006 is acknowledged. 

2. Claims 13-19 and 26-48 are pending in the Application. Applicant has cancelled claims 
1-12 and 20-25. 

Specification 

3. The specification has been checked to the extent necessary to determine the presence 
of all possible minor errors. However, the applicant cooperation is requested in correcting any 
errors of which the applicant may become aware in the specification. 

Claim Objection 

4. Claim 17 is objected to for lacking antecedent basis. Claim 17 recites the limitation 

" wetting agent" in line 3. Claim 17 depends on claim 13 and there is no recitation of" wetting 
agent " in claim 13. 
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Claim Rejections - 35 USC § 102 



5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102(b) that form 
the basis for the rejections under this section made in this office action. 

A person shall be entitled to a patent unless ~ 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claim 13,16-19,31-33,36,38,40,41 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Bunyan et al. (WIPO WO 00/36893 PCT /US99/20750) 

With regard to claim 13, Bunyan discloses a package ( the abstract, fig 1 ) comprising: a 
die( fig 1 reference 12 ) ; a first heat sink;( fig 1 reference 24) a thermal interface 
Material ( Fig 1 reference 30 ) disposed between the die and the first heat sink, the thermal 
interface material including: a matrix, ( claim 7, page 13 lines 1 1-31, page 14 ,page 15) wherein 
the matrix exhibits a phase change between about 30.degree. C. and about lOO.degree. C; and 
a distribution of first interstitial heat transfer structures in the matrix( page 16 lines 1-16 ), 
including a size range from about 5 micron to about 25 micron( column 16 line 5) , and wherein 
the distribution of first interstitial heat transfer structures occupies firom about 5 volume percent 
to about 95 volume percent of the composition( claim 7); and wherein the die is separated from 
the first heat sink by less than or equal to about 30 micron. ( page 13 line 16). 

Noted that phase change material by Bunyan has a phase transition about 40-to 80 Degree 
Celsius ( claim 8) and the fillers or interstitial heat transfer structures ratio is between 20-80 



Application/Control Number: 10/630,550 Page 4 

Art Unit: 2818 

( claim 7) percent with size from 0.25 to 250 micron (page 16 line 5) and the gap between the 
heat sink and the IC die is 25 to 500 micron ( page 13 line 16) therefore, Bxmyan correctly 
anticipated claim 13. 

With regard to claim 16,Bunyan discloses a matrix material ( page 14 lines 8 to 30) that 
includes acrylic ( page 14 line 24). 

With regard to claim 17, the Examiner assumes that the Applicant will correct the 
deficiency of this claim to overcome the objection by the Examiner and will examine the claim 
as best as it can be understood by the Examiner. Noted Bunyan anticipates this claim since 
Bunyan discloses a matrix material ( page 14 lines 8 to 30) that includes acrylic ( page 14 line 
24). a wetting agent of about 15% ( page 18 line 25-26). Also noted that Bunyan matrix phase 
change material composition is in the range of 20 % to 80% ( due to the range of the 
composition of the filler is in the range of 20 % to 80%). 

With regard to claims 18, 31 ; since Bunyan discloses the die can be an electronic 
component like microchip mounted on a substrate ( page 12 lines 1-13 ) therefore the chip can 
be a bare die. 

With regard to claim 19, 32 as set forth in the rejection of claim 18, Bunyan disclose a 
bare chip that can be used on computer and communication equipment ( page 1) , therefore the 
bare die can include in a mobile device ( noted that computer include laptop computer , a 
mobile device also noted that communication device include cellular phone, another mobile 
device ) 

With regard to claim 33, Bunyan discloses Aluminum Oxide as particulate filler and 
Aluminum Oxide is a dielectric. 
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With regard to claim 36, Bunyan discloses an article ( the abstract, fig 1 ) comprising: 
a die; ( fig 1 reference 12) a first heat sink( fig 1 reference 24) ; and a thermal interface 
material ( fig 1 reference 30 ) disposed between the die and first heat sink, the thermal interface 
material including: 

a matrix including a first surface and a second surface that is parallel planar to the first 
surface, wherein the matrix exhibits a phase change between about 30° C and about 100° C, and 
wherein the first surface is separated from the second surface by less than or equal to about 30 
micron; and a distribution of contiguous first interstitial heat transfer structures exhibiting a 
contiguous interstitial heat transfer structure path in the matrix, including a size range fi-om about 
5 micron to about 25 micron, and wherein the distribution of first interstitial heat transfer 
structures occupies firom about 5 volume percent to about 95 volume percent of the composition. 

Noted that phase change material by Bunyan has a phase transition about 40-to 80 Degree 
Celsius ( claim 8) and the fillers or interstitial heat transfer structures ratio is between 20-80 
( claim 7) percent with size from 0.25 to 250 micron (page 16 line 5) and the gap between the 
heat sink and the IC die is 25 to 500 micron ( page 13 line 16) therefore, Bunyan correctly 
anticipated claim 36. 

With regard to claim 38, Bunyan 750 discloses ( pages 16 lines 17-30) a distribution of 
second interstitial heat transfer structures, wherein a portion of the distribution of second 
interstitial heat transfers includes one interface exposed at least one of the first surface and the 
second surface, and one interface exposed to at least one of the distribution of first interstitial 
heat transfer structures. 

Noted that Bunyan 750 invention can have more than one fillers. 
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With regard to claim 40, Bunyan discloses that his matrix material can be acrylic 
(page 14 lines 23-26) 

With regard to claim 41 , Bunyan discloses that his matrix material can be acrylic 
( page 14 lines 23-26) with a wetting agent about 10-30 % ( page 161ines 24-30,page 1 7 lines 1- . 
2) with the matrix is present about 4 to 75 % and the interstitial structure are present about 5 to 
95 %. 
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7. For claims 26-30 and 42-44,47- 48 they are related to claims 13-19,31-35 and 36-41 as 
combination and sub-combinations because claims 26-30 and 42-44, 47- 48 are claiming 
computer systems while claims 13-19,31-35 and 36-41 are claiming a package or an apparatus to 
be used inside the computer system. Since the combinations depend on the subcombination for 
patentability, to avoid repetition, their rejection or allowability will be the same as the 
subcombination. 

8. Claims 26-30, 42-44,47-48 is rejected under 35 U.S.C. 102(b) as being anticipated by 
Bunyan et al. (WIPO WO 00/36893 PCT /US99/20750) 

With regard to claim 26 ,27,28, as set forth in the present Office Action paragraph 8,the 
rationale for rejection of these claims is the same as claim 13, 

With regard to claim 29-30 , as set forth in the present Office Action paragraph 8 ,the 
rationale for rejection of these claims is the same as claims 18,19 

With regard to claim 42,43; as set forth in the present Office Action paragraph 8 ,the 
rationale for rejection of these claims is the same as claims 18,19. 

With regard to claim 44 , as set forth in the present Office Action paragraph 8 ,the - 
rationale for rejection of this claim is the same as claim 33 

With regard to claim 47 , as set forth in the present Office Action paragraph 8,the 
rationale for rejection of this claim is the same as claim 16 

With regard to claim 48 , as set forth in the present Office Action paragraph 8 ,the 
rationale for rejection of this claim is the same as claim 1 7 
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Claim Rejections - 35 USC § 103 

9. The following is a quotation of U.S.C. 103(a) which form the basis for all obviousness 

rejections set forth in this office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be. patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the invention was made. 

10. claim 34,35 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bunyan et al. 
(WIPO WO 00/36893 PCT /US99/20750) in view of Bunyan (US Patent Application 
Publication US 2003/0203188) . 

with regard to claim 34, and as set forth in the rejection of claim 13, Bunyan 750 
discloses all the invention of including a second filler ( page 16 lines 4-24 ). 
missing in the disclosure of Bunyan 750 is the limitation wherein the distribution of second 
interstitial heat transfer structures includes a low melting-point metal. 

Bunyan 188 however, discloses ( in the abstract, in paragraphs [0020]; [0042]; [0060]) 
Discloses a second filler ( Bunyan discloses a mixtures or plurality of many fillers is 
possible ) that includes a low melting-point metal ( paragraph [0019]) . 

It would have been obvious to one of ordinary skill in the art the time the invention was 
made to incorporate this feature as taught by Bunyan 188 into the Bunyan 750 package and 
come up with the invention of claim 34. 

The rationale is as the following : 
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A person skilled in the art at the time the invention was made would have been 
motivated to lower thermal impedance and improve heat transfer performance of Bunyan 750 
package as taught by Bunyan 188 in paragraph [0017]. 

With regard to claim 35, as set forth in the rejection of claim 34, the combined device 
temporary named device Bimyan 750 in view of Bunyan 188 discloses all the invention 
including a second interstitial heat structure (Bunyan discloses a mixtures or plurality of many 
fillers is possible in paragraphs [0020]; [0042]; [0060]) except for the limitation wherein the 
distribution of second interstitial heat transfer structures is present in a greater weight 
concentration than the distribution of first interstitial heat transfer structures. 

This feature ,however ; is considered obvious for the following rationale: 

The selection of parameters such as energy, concentration, temperature, time, molar 
fraction, depth, thickness, etc., would have been obvious and involve routine optimization which 
has been held to be within the level of ordinary skill in the art. "Normally, it is to be expected 
that a change in energy, concentration, temperature, time, molar fraction, depth, thickness, 
etc., or in combination of the parameters w ould be an unpatentable modification. Under some 
circumstances, however, changes such as these may impart patentability to a process if the 
particular ranges claimed produce a new and unexpected result which is different in kind and not 
merely degree from the results of the prior art ... such ranges are termed "critical ranges and the 
applicant has the burden of proving such criticality.... More particularly, where the general 
conditions of a claim are disclosed in the prior art, it is not inventive to discover the optimum or 
workable ranges by routine experimentation." In re Aller 105 USPQ233, 255 (CCPA 1955). See 
also In re Waite 77 USPQ 586 (CCPA 1948); In re Scherl 70 USPQ 204 (CCPA 1946); In re 
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Irmscher 66 USPQ 314 (CCPA 1945); In re Norman 66 USPQ 308 (CCPA 1945); In re Swenson 
56 USPQ 372 (CCPA 1942); In re Sola 25 USPQ 433 (CCPA 1935); In re Dreyfus 24 USPQ 52 
(CCPA 1934). 

1 1 . Claims 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bunyan et al. 
(WIPO WO 00/36893 PCT /US99/20750) in view of Sachdev et al ( US patent Application 
Publication US 20020000239 Al) 

With regard to claim 14, as set forth in the rejection of claim 13, Bunyan 750 discloses all 
the invention except for a second heat sink disposed above the first heat sink . Sachdev, however, 
discloses (fig 2 ) discloses a package wherein a second heat sink ( fig 2 reference 20 , paragraph 
[0069] is disposed above the first heat sink ( fig 2 reference 16) 

It would have been obvious to one of ordinary skill in the art the time the invention was 
made to incorporate this feature as taught by Sachdev into the Bunyan 750 package and come up 
with the invention of claim 14. 

The rationale is as the following: 

A person skilled in the art at the time the invention was made would have been motivated 
to provide the package by Bunyan 750 with extra protection and make it easier to rework as 
taught by Sachdev in paragraphs [0002] and [0069]. 

12. Claim 37,39 are rejected under 35 U.S.C, 103(a) as being unpatentable over Bunyan et 
al. (WIPO WO 00/36893 PCT /US99/20750) 
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With regard to claim 37, as set forth in the rejection of claim 36, Bunyan discloses all the 
invention except for the limitation wherein the contiguous first interstitial heat transfer structure 
path originates at the first surface and terminates at the second surface, and wherein the 
contiguous interstitial heat transfer structure path includes four or fewer interstitial heat transfer 
structures. 

This limitation, however, is considered obvious for the following rationale: 
The selection of parameters such as energy, concentration, temperature, time, molar 
fraction, depth, thickness, etc., would have been obvious and involve routine optimization which 
has been held to be within the level of ordinary skill in the art. "Normally, it is to be expected 
that a change in energy, concentration, temperature, time, molar fraction, depth, thickness, 
etc., or in combination of the parameters w ould be an unpatentable modification. Under some 
circumstances, however, changes such as these may impart patentability to a process if the 
particular ranges claimed produce a new and unexpected result which is different in kind and not 
merely degree from the results of the prior art ... such ranges are termed "critical ranges and the 
applicant has the burden of proving such criticality.... More particularly, where the general 
conditions of a claim are disclosed in the prior art, it is not inventive to discover the optimum or 
workable ranges by routine experimentation." In re Aller 105 USPQ233, 255 (CCPA 1955). See 
also In re Waite 77 USPQ 586 (CCPA 1948); In re Scherl 70 USPQ 204 (CCPA 1946); In re 
Irmscher 66 USPQ 314 (CCPA 1945); In re Norman 66 USPQ 308 (CCPA 1945); In re Swenson 
56 USPQ 372 (CCPA 1942); In re Sola 25 USPQ 433 (CCPA 1935); In re Dreyfus 24 USPQ 52 
(CCPA 1934). 
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With regard to claim 39, as set forth in the rejection of claim 36, Bunyan 750 discloses 
all the invention including a distribution of second interstitial heat transfer structures, wherein a 
portion of the distribution of second interstitial heat transfer structures includes one interface 
exposed at least one of the first surface and the second surface, and one interface exposed to at 
least one of the distribution of first interstitial heat transfer structures. 

Missing in the Bunyan 750 disclosure is the limitation wherein the distribution of 
second interstitial heat transfer structures is present in a greater weight concentration than the 
distribution of first interstitial heat transfer structures(Bunyan discloses a mixtures or plurality of 
many fillers is possible in paragraphs [0020]; [0042]; [0060]). 

This feature of claim 39,however, is considered obvious since it has been held that where 
the general condition of a claim are disclosed in the prior art; discovering the optimum value or 
workable range involves only routine skill in the art, 

13. For claims 45-46 they are related to claims 34-35 as combination and sub-combinations 
because claims 45-46 are claiming computer systems while claims 34-35 are claiming a package 
or an apparatus to be used inside the computer system. Since the combinations depend on the 
subcombination for patentability; to avoid repetition; their rejection or allowability will be the 
same as the subcombination. 

14. claim 45,46 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bunyan et 
al. (WIPO WO 00/36893 PCT /US99/20750) in view of Bunyan et al. (US Patent Application 
Publication US 2003/0203188) . 
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With regard to claims 45 and 46, as set forth in the present Office Action paragraph 
14 ,the rationale for rejection of these claims are the same as claim 34,35 

ALLOWABLE SUBJECT MATTER 

15. Claims 15 is objected as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all the limitations of the base claim and any 

intervening claim. 

Claim 15 is considered allowable since the prior fails to teach the limitation : 

- " a second heat sink disposed above the first heat sink; and a thermal interface 
material disposed between the first heat sink and the second heat sink, including: 

a second heat sink matrix, wherein the second heat sink matrix exhibits a phase change 
between about 30° C and about 100° C; and a distribution of first interstitial heat transfer 
structures in the second heat sink matrix, including a size range from about 5 micron to about 
1,000 micron, and wherein the distribution of first interstitial heat transfer structures occupies 
from about 5 volume percent to about 95 volume percent of the composition."- 

In combination with all other limitations of claim 15. 

16. When responding to the office action, Applicants are advised to provide the examiner 
with the line numbers and the page numbers in the application and/or references cited to assist 
the examiner to locate the appropriate paragraphs. 
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1 7. A shortened statutory period for response to this action is set to expire 3 (three) 
months and 0 (zero) day from the day of this letter. Failure to respond within the period 
for response will cause the application to be abandoned (see M.P.E.P. 7 1 0.02(b)). 

CONCLUSION 

18. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thinh T Nguyen whose telephone number is 571-272-1790. The 
examiner can normally be reached on Monday-Friday 9:30am-6; 30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached at 571-272-1907. 

The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval [ PAIR ] system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Thinh T. Nguyen 

Art Unit 2818 




